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H02-2743 (3/16) 

F I G. 3 

K ACT j (k) = bO j (k) • KSTRj (k-3) + r 1 , (k) • KSTR , (k-4) + r2 j(k) • KSTRj (k-5) 
+ r3 i (k)-KSTR i (k-6) + sO i (k)-KACT i (k-3) (1) 

KSTRj(k) = ^^-•{KCMD i (k)-rl i (k) ■KSTR i (k-1)-r2 i (k) -KSTRi(k-2) 
-r3j(k) • KSTR j (k-3) - sOj(k) • KACTj(k)| (2) 

0 i (k) = 0 i (k-1) + KP i (k)-ide i (k) (3) 

<9 r (k) T = [bOj(k), r1i(k), r2j(k), r3j(k), sO^k)] (4) 

ide i (k) = KACT i (k)-KACT_HAT i (k) (5) 

KACT_HAT i (k) = 0 i (k-1) T -C i (k) (6) 

Cj(k) T =D<STRj(k-3), KSTR j (k-4), KSTRj (k-5), KSTR j (k-6), KACT j (k-3)] 

(7) 

KPi(k)= ru^^rao (8) 



Pi(k+1)= .^A- ^/-f^/^^f^ ) Pi (k) (9) 

A i \ A 1 + A 2 '£ i (k) T -Pj(k)-£ i (k)y 

I : UNIT PARAMETER 
A,,^ : WEIGHTING PARAMETER 
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0_ave(n) = {0buf (n) + • • • +0buf(n-m)} (10) 

0_ave(n) T =[bO_ave(n), r1_ave(n), r2_ave(n), r3_ave(n), sO_ave(n)] 

(1 1 ) 

KSTR(n) = -r ;r -^7 T (KCIVID(n)-r1_ave(n)KSTR(n-4)-r2 ave(n)KSTR(n-8) 
bO_avev.n; i 

-r3_ave(n)KSTR(n-12)-sO_ave(n)KACT(n)} (12) 

<9 i (k) = 0 i (k-1)+KP i (k) • ide,(k) (1 3) 

^,0O T = [bO|0O. n,0d, r2,0O. r3,00. 80,00] (14) 

ide i (k) = KACT i (k)-KACT_HAT i (k) (15) 

KACT_HAT i (k) = 0 i (k-1) T -C i (k) (1 6) 



£i(k) T = [KSTR j (k-3), KSTR j (k-4), KSTR j (k-5), KSTRj(k-6), KACTj(k-3)] 



= [KSTR j (n-1 2), KSTR j (n-1 6), KSTR , (n-20), KSTR } (n-24), KACT { (n-1 2)] 

(1 7) 



Pi(k)-Cj(k) 
1 + £i(k) T -Pi(k)-£j(k) 



KP|0O= - /J't . . (18) 



I : UNIT PARAMETER 
A,,A 2 : WEIGHTING PARAMETER 
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F I G. 5 



0j(k) = af -fljCk-O+KPjOO • idejOO 



(2 0) 



0 j (k)T = [bO j (k), rljCk), r2 j (k), r3 jCk), sOj(k)] 



i d e j(k) = K ACT j (k) - K ACT_HAT j (k) 



(2 1 ) 
(2 2) 



KACTJHAT j(k) = d ■ (k-l)T • £ j(k) 



(2 3) 



^ jCk^CKSTRjCk-a), KSTR j(k-4), KSTR j(k-5), KSTR j(k-6), KACT j(k-3)] 

= [KSTR j(n-1 2), KSTR j(n-1 6), KSTR j(n-20), KSTR j(n-24), KACT j(n-1 2)] 

(24) 



KP ; (k) = 



1 l + CjOOT-Pf-^jOO 



(2 5) 



Pf : IDENTIFICATION GAIN (VECTOR HAVING 1 ROW AND 5 COLUMNS) 



of = 



1 0 0 

0 a 0 

0 0a 

0 0 0 

0 0 0 



0 0 

0 0 

0 0 

a 0 

0 a 



(0<a<1) 



(2 6) 



af : FORGETTING VECTOR 
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KACT^bOjOO-KSTR'+M s (k) - KSTR' + r 2 j (k) - KSTR' 

+ r3 i (k)-KSTR' + sO j (k)-KACT' (2 7) 

[1-sO j (k)]KACT' = [bO i (k) + r1 i (k) + r2 i (k) + r3 i (k)]KSTR' (2 8) 

K . rT ,_ bO^ + rhOQ + rZ.OQ + ra,^ , 

PlMO KSTR (29) 

Acmrx^ b0i(k) + r1i(k) + r2i(k) + r3i(k) 

AFOFT j(k) = (3 0) 

1 mc 

AFOFTAVE (n) = • Z AFOFT i(n) (31) 

mc : NUMBER OF CYLINDERS 

K AFOFT = (n) = - G I • Z e (j) " F I ■ AFOFT . (n) - H I • [AFOFT , (n) - AFOFT , (n- 1) ] 

j=o 11 

FI, GI, HI : FEEDBACK GAINS (3 2) 

e(n) = AFOFT j(n) -AFOFTAVE (n) (3 3) 
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KAFOFT:(n) 1 



FIG. 7 A 




ESV(n) 



FIG. 7 B 



LARGE 



LARGE 



KAFOFTj(n) 
KAF0FT_LS j(n) 



BAF0FT_LS , 



ESV(n) 



KAFOFT_LSi(n) 




LARGE 
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ESV(n) = " PBA(n) • SVPRA (3 4) 

KAF0FT_LS i(n) = AAFOFT_LSi-ESV(n) + BAFOFT_LSi (3 5) 

0AFOFT_LSi(n) = 0AFOFT_LSi(n-1) + KQi(n) -Eat j(n) (3 6) 

0AFOFT_LSj(n) T = [AAFOFT_LSj(n), BAFOFT_LSj(n)] (3 7) 

Ea f ; (n) = KAFOFTj(n) • KAFOFT_LS , (n) - 0AFOFT_LS , (n-1) T • Z (n) 

(3 8) 

KAFOFT_LSi(n) = 0AFOFT_LSj(n-1) T - Z(n) (3 9) 

Z(n) T = [ESV(n), 1] (4 0) 

Qi(n)'Z(n) 

KQj(n)= — — - (4 1) 

1+Z,(r0-Q,(r0-Z(n) 

n/ ,^ 1 / j A 2 '-Q,(n)-Z(n) T -Z(n) \ _ . x , A 0 , 

Q i (n + 1)= VA I "A l ' + A 2 '.Z(n)T.Q i (n).Z(n)J- Q ' (n) (42) 

I : UNIT PARAMETER 
A/, X{ : WEIGHTING PARAMETER 

KAFOFT_LS i (n)=0AFOFT_LS i (n-1) T - Z(n) 

= AAFOFT_LS j(n-1) • ESV(n) + BAF0FT_LSj(n-1) 

' (4 3) 
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FIG. 10 
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FIG. 13 
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FIG. 14 
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FIG. 15 
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IP-D CONTROL ALGORITHM 

KAFOFT : (n) = - GD • Z e (j) - FD • e (n) -HD ■ [AFOFT , (n) - AFOFT , (n - 1)] 

j=0 

(4 5) 



e(n) = AFOFT i(n)-AFOFTAVE(n) (4 6) 

FD, GD, HD : FEEDBACK GAINS 

RESPONSE-SPECIFIED CONTROL ALGORITHM 

KAFOFTj(n) = -FS-a(n)-GS-Z a(j)-HS-e(n) (4 7) 

j=o 

e(n) = AFOFT |(n)-AFOFTAVE(n) (4 8) 

a(n) = e(n) + S-e(n-1) (4 9) 

<r(n) : SWITCHING FUNCTION 
FS, GS, HS : FEEDBACK GAINS 



S : SWITCHING FUNCTION-SETTING PARAMETER 



